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FIRST OFFICE ACTION AFTER RCE A NONFINAL REJECTION 

1 . Drawing correction is required as follows: 
Applicant should label Figs. 1-11 and 25 as "prior art". 

2. Claims should be amended as follows: 

• Claim 1 , line 2, change "on switched phase winding" to -one switched phase 
winding-; line 1 1 , after "wherein the" insert -motor has-. 

• Claims 1 1 and 20 should be canceled because the "impeller" has been 
incorporated into claim 1 . 

3. Claims 1-5, 7-16, 18-22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Salama US Patent No. 6,801 ,441 (this is a new reference) in view of 
teaching of PWM switching frequency (US Patents): 

• Lacy 4.223,258; 

• Wamibier et al 4,236,102; 

• Park 4,329,630; 

• Bitting et au 4,494,055; 

• Cutler et al 4,540,920 

• Reimann et al 4,567,41 1 ; 

and 

teaching of below 15% capacitor ripple voltage: 

• Examiner's previously cited reference Sedra/Smith; "Microelectronic Circuits", 
fourth edition, Oxford University press, 1998, Section 3.7, pages 179-191, the 
rectifier circuit; 
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The claims: 



1. (Currently Amended) An electrical 
apparatus comprising: 



a motor having at least on ("on" should 
be changed to "one") switched phase 
winding having a switching frequency 
greater than 2 kHz 



and configured to drive an impeller, and 



an input stage for receiving power from the 
alternating source, 



which input stage includes an input filter, 

a rectifier for rectifying the alternating 
signal, 

a capacitor for storing energy from the 
rectified signal, and 

an output for outputting power from the 
rectifier and the capacitor to the motor, 



Page 3 



Salama's teaching: 



Fig. 1 shows a 30 voltage-controlled PWM 

frequency converter; 

thus, the Fig. 1 circuit is an electrical 

apparatus; 

the motor is a three-phase motor having 

phase voltage Ur, Us, Ut; 

the motor is connected to an inverter 

bridge 1 1 , the inverter bridge has PWM to 

switch the phase voltage (or current) to 

each of the three phase windings; 

the switching frequency should be greater 

than 2 kHz, this is a prior art teaching, see 

the "Examiner's explanation (H" 

next to this comparison chart; 

column 1 , line 24 teaches the load to be a 
fan or a pump; 

Fig. 1 shows Uu, Uy and Uw, which are 
input stage for receiving power from the 
alternating source; 

Fig. 1 shows inductor unit Lac; 

Fig. 1 shows rectifier bridge 10 for 
rectifying the alternating signal; 

Fig. 1 shows a filtering capacitor Cocfor 
storing energy from the rectified signal; 

Fig. 1 shows an inverter bridge 1 1 which is 
an output for outputting power from the 
rectifier and the capacitor to the motor; 



http.V/hyperphysics.phy-astn gsu. edu/hbase/electronic/rectcthtml, th is website 
teaches a full-wave rectifier with ripple calculation for RC filter; 
http://www.kpsec.freeuk.com/powersup.htm, this website shows a power supply 
circuit with a formula for calculating a smoothing capacitor value at 10% ripple. 

Claims read onto Salama's teaching as follows: 
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where in the motor has at least one 
switched phase winding receives power 
from the outDut 

and wherein the capacitor is configured 
such that the voltage across the capacitor 
falls below 15% of the nominal peak 
rectified voltage of the source during each 
cycle of the alternating source. 


see Fig. 1 connection of the motor 12 to 
the inverter 1 1 ; 

Salama does not show a 15% rectified 
voltage ripple, however, the 15% ripple is 
an obvious design choice, see the 
"Examiner's exolanation (2)". 


2 and 3. 


same reasons as that of 1 5% ripple. 


4. The power conversion apparatus of 
claim 1 or 2, wherein the capacitor is 
configured to store the amount of energy 
which Is released from the winding when 
the winding is switched off. 


the capacitor Cdc stores energy from 
either side of the rectifier bridge 10 or the 
inverter bridge 1 1 as long as the voltage 
on either side Is higher than the voltage 
stored in the caoacitor Cnr 


5. 


switching frequency of greater than 2 kHz 
is prior art as explained previously in claim 
1 and the followlna "Examiner's 
exDianation (1)". 


7. An electrical apparatus comprising a 
power conversion apparatus according to 
claim 1 or 2 and a pulsed load. 


the motor 12 is a pulsed load. 


8. An electrical apparatus according to 
claim 7, wherein the pulsed load is an 
inductive load 

whirh rpnp^fpHlv/ ^witphpH hptwppn pn 

on state and an off state, 

wherein the duration of the on state is less 
than the off state 


the motor 12 is an inductive load; 

thp P\A/IV/I iQ onpr^^tinn nf rpnPdtpHlv/ 

LI Iv7 1 VVIVI lO Gill U|JdCILI\JII yjl 1 C7UC?CllCvJiy 

switching between an on state and an off 
state; 

see column 3, line 51 , the word "PWM"; 

the on/off state (the duty cycle) depends 

on the required motor torque; 

the duty cycle can be from 0% (no load) to 
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100% (full load); 


so as to minimize or avoid flux build up in 
the inductive load. 


the flux build up depends on the ampere- 
turns of the motor winding, if winding duty 
cycle is low, the flux would not build up 
rapidly. 


9 and 18. 


any of the three motor windings are at 
least one switched phase winding. 


11 and 20. 


the fan blade is an impeller; see column 1 , 
line 24. 


"Examiner's explanation (1)": 



Salama does not teach the PWM switching frequency being greater than 2 kHz. 
The switching frequency, however, is determined by two factors: (1 ) noise and vibration 
generated during switching and (2) power loss due to switching. 

Noise and vibration generated during switching: 



Human ears have audible frequencies between 20 Hz to 20 kHz. Outside this 
range, the human ears are insensitive and therefore unable to hear these frequencies. 
Thus, to escape the human ear hearing, the switching frequency should be outside this 
range. 

If a motor is PWM switching at a low frequency below 20 Hz, the human ear 
should not be able to hear. However, this frequency range is too small for motor 
because 20Hz times 60 seconds gives an RPM of 1200. Most motors run at a speed 
higher than 1200 RPM. Thus, in order to escape the hearing of human ear, the 
switching frequency preferably should be 20 kHz or higher. 
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Power loss due to switching: 

Switching causes power loss. The power loss is inevitable due to load 
capacitance at the switching. When a load is switched ON, the capacitance of the load 
(stray capacitance or other wire capacitance of the load) is charged via the switch. 
When the load is switch OFF, this charged electricity must dissipate and discharge to 
the ground. Thus, the switching causes power dissipation (or power loss) by repeatedly 
charging/discharging. The basic fomiula for power loss is 

Power Loss ~ (constant) x C x x f 

wherein C = stray capacitance of the load 
V = voltage applied to the load 
f = switching frequency 

There is also a loss of power in the switching transistor per se. The transistor 
has capacitances between the electrodes. These electrode capacitances consume 
power during the switching similar to that of load capacitance. 

From the above-shown formula, the power loss is proportional to the switching 
frequency. In order to minimize the power loss, the switching frequency should be as 
low as possible. 

To optimize: 

In order to minimize the power loss (switching at as low frequency as possible) 
and avoid hearing of vibration (not switching between 20 Hz and 20 kHz), a 20 kHz 
switching frequency Is considered an optimal switching frequency and should be chosen 
for PWM. However, the optimized frequencies between 5kHz-20kHz have also been 
suggested. For examples: 
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• Lacy 4,223,258; column 4, lines 57-58 shows a switching frequency between 5- 
10 kHz. 

• Wamibier et al 4,236,102; column 4, lines 5-8 shows a switching frequency 
should be above 16 kHz. 

• Park 4,329,630; column 14, line 52 shows a 10kHz switching frequency; 

• Bitting et au 4,494,055; column 1 3, line 8 shows a 20 kHz switching frequency; 

• Cutler et al 4,540,920; column 5, line 26 shows a typical switching frequency of 
20 kHz; 

• Reimann et al 4,567,41 1 ; column 2, line 26 shows a 20 kHz switching frequency. 
In view of these prior art teaching, a switching frequency of greater than 2 kHz is 

an obvious prior art teaching. 
"Examiner's explanation (2)" 

As explained previously in the examiner's manuscript, there are infinite numbers 
of combination can be chosen to achieve a rectifier ripple 15% or below. Even the 
capacitor alone has infinite numbers of values can be chosen to achieve the 15% ripple 
or below. 

The examiner has searched through website and has found quite a few 
references that show the ripple calculation. The following are two of them: 



• http://hyperphysics.phy-^str.gsu.edu^base/electmnic/rBCtcthtml, this website 
teaches a full-wave rectifier with ripple calculation for RC filter. Page 2 of this 
reference shows "Ripple for RC Filter" calculation. The examiner has inputted 
several values of RC, and the resulting ripple values are shown. 



http://www.kpsec.freeuk.com/powersup.htm, this website shows a power supply 
circuit with a formula for calculating a smoothing capacitor value at 10% ripple (in 
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page 6). The formula for smoothing capacitor for 10% ripple is C = (5 x lo)/(Vs x 
f). As shown in this formula, there are three unknown parameters, lo, Vs, f. In 
an equation having three unknown parameters, the numbers of solutions to this 
equation are infinite. 

In view of the foregoing references, to achieve the 15% or below of rectifier ripple 
is an obvious design choice because there is an infinite number of choices can achieve 
this result. 

The subject matter of claims 10 and 19 (switched reluctance motor), 16 (pulsed 
load and switching winding), 13 and 21 (surface treating device), 14 (agitator), 12, 15, 
22 (vacuum cleaner) is merely an obvious intended use. Salama's PWM frequency 
converter can be used with any device that requires a variable frequency power supply 
or a PWM power supply, including a switched reluctance motor, a surface treating 
device, an agitator, a vacuum clear, and many more. 

" 4. Applicant's arguments with respect to claims 1-5, 7-16 and 18-22 have been 
considered but are moot In view of the new ground(s) of rejection. 

Regarding the rejection of claims 2 and 3 under 35 USC 1 12, the examiner still 
believes that his interpretation Is accurate and correct. However, if applicant disagrees 
with the examiner's interpretation, the examiner will not continue to make such a 
rejection. Thus, the rejection of claims 2 and 3 under USC 112 has been withdrawn. 
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5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

c 

6. Any inquiry concerning this communication should be directed to Bentsu Ro at 
telephone number 571 272-2072. 



/Bentsu Ro/ 
Primary Examiner 
Art Unit 2837 



